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CALF FEEDING EXPERIMENT.
JAMES WILSON, G. E. PATRICK,
c. F. c u r t is s , Chemist.
D. A. KENT.
T he state of Iowa has within a few years developed dairy­
ing in many counties to such an extent that great interest 
attaches to methods of feeding calves during the first four 
months of their lives, and until they have reached the age 
when grains, grasses and fodders w ill carry them on through 
the rearing period. Our farmers adopt various methods in 
calf raising. Special beef producers permit the calf to follow 
the dam until it is five or six months old, others yard the 
calves, and admit the cows twice a day. Those who want 
m ilk as a feature of profit resort to various methods. Some 
farmers require one cow to suckle two calves, while they m ilk 
the other cow. Others m ilk the cows, and after the calf has 
reached a certain age, varying with varying opinions of the 
proper time to stop feeding new milk, they raise the calf 
on skim milk, with different grains added. Still others, feed 
skim m ilk from the beginning, caring little for the calf, and 
relying for profit on the m ilk. W hat is most economical has 
not been demonstrated. The state has such great abundance 
o f corn and other grains, such fine grasses and fodders that, 
the production of beef w ill always be a leading industry. It 
is also well settled that, the average farmer can not afford to 
give all o f a cow’s milk for a year, to the raising of her calf, 
and cows that suckle seldom give milk long after the calf is 
removed. Our farmers who desire to make m ilk a profitable 
feature of the farm are leaning more and more to the belief 
that the calf must be raised by hand.
T his brings up the question of the best methods of develop­
ing a calf in its earlier months so that it w ill not be stunted, 
and its growth interfered with, when the time comes that 
generous feeding of grasses and grains are expected to bring
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profitable returns. Tw o things have become well settled in 
the public mind. Nothing but calves designed for breeders, 
or of such high breeding, that they w ill sell in the highest 
classes, can be permitted profitably to suck their dams, and 
that, raising a calf on skim milk, without proper development 
does not pay, Our lands are too dear now, to get returns 
from them by following ranch methods of calf raising from 
poor quality dams, and stunted calves do not respond to 
generous feeding. These considerations induced us to try to 
find a way to utilize the butter fat from the m ilk and take 
care of the growth o f the calf, by substituting what is cheaper. 
Farmers are aware that there are two critical periods in the 
life of the calf. The first four months when it requires milk, 
and the next four when it requires care to carry it, by 
judicious feeding, to the point where it w ill develop on the 
common fare of the farm. A ll farmers know that a weaned 
ca lf loses condition rapidly i f  it is forgotten, and turned upon 
pasture.. W e treat of the m ilk feeding months in this experi­
ment and w ill give attention to the second period in our next 
Bulletin.
W e make this trial with two thoroughbred Shorthorn 
calves, a heifer, No. 227, sixty-four days old, that weighed 
179 pounds ; a bull, No. 229, forty-five days old, that weighed 
158 pounds.
T w o Holsteins, a high grade heifer, No. 34, thirty-three 
days old, that weighed 151 pounds; a thoroughbred bull, 
No. 173, fifty-three days old, that weighed 200 pounds.
A ll were in good condition for growth. T hey were fed 
under trial three months in periods of fifteen days each. The 
m ilk fed was taken from three special cows. It was thor­
oughly mixed and divided into equal portions. One- 
h alf was given to the Shorthorn bull, No. 229, and to the 
Holstein bull, No. 173, in equal parts, and the other h alf was 
set twelve hours for creaming, when all the cream was 
skimmed off and the m ilk warmed and fed to the heifers at 
the temperature of the new milk. The new m ilk and 
skim  m ilk were sampled each day before feeding, and ana­
lyzed  by the chemist in five day composite samples and a 
reco rd kept of the analysis. W e had flax ground and analyzed,
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so as to ascertain as near as possible the amount necessary to 
feed with the skim  m ilk, to replace the fat taken away in the 
cream.
P e r io d  I .— A p r il  i  to 15.
During the first fifteen days of April, calves 173 and 229 
each h a d :
W H O L E  M IL K . G R A IN . H A Y . G A IN  M A D E .
262.5 l b s ,  3.52 p e r  c e n t  f a t . 11.25 lb s . 26.25 lb s . 34 a n d  25 l b s .  r e s p .
Calves 134 and 227 each had :
S K IM  M IL K . G R O U N D  F L A X S E E D
*40 lbs, 1.15 p ct. fat. 22.5 lbs, 35 p ct fat. 11.25 lbS|26.25 lbs
G A IN  M A D E .
30 & 32 lbs resp.
The whole m ilk calves had seventeen and one-half pounds 
per day of fresh milk, and the skim m ilk calves had sixteen 
pounds per day of m ilk skimmed after twelve hours setting. 
T he whole m ilk fed during the period contained 9.24 pounds 
o f fat, and the skim m ilk contained 2.76 pounds. T o  the skim 
m ilk was added one and one-half pounds of ground flaxseed per 
day, that by analysis showed thirty-five per cent fat or 7.87 
pounds of vegetable fat in the twenty-two and one-half pounds 
of the flaxseed meal fed during the period, thus making a total 
o f  10.73 pounds of fat fed to the calves on skim m ilk and 9.24 
pounds fed to thoseon whole milk. Owing to a variation of the 
butter fat in the m ilk fresh from the cows and also in the m ilk 
after setting it was impossible to fix rations that would contain 
uniformly equal amounts of fat. One and a half pounds per day 
o f the flaxseed meal was found to be about all that the calves 
could take without scouring, and sufficient to fully replace as 
much,or more, of the butter fat as was taken out by skimming. 
Analysis showed that the solids aside from fat contained by the 
skimmed and unskimmed m ilk were practically the same ; 
and that the ground flaxseed contained thirty-five per cent fat 
and 24.45 Per cent crude protein (N x 6.25) hence some 
albuminoids as well as fat were added.
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Tw enty-six and one-fourth pounds of clover hay were fed 
to each calf during this period. T he calves were turned 
out in a lot for exercise each day. T he grain fed during the 
experiment was uniformly one-fourth ground oats, one- 
fourth ground barley, one-fourth corn meal, and one- 
fourth bran.
P e r io d  II.— A p r il  15 t o  30.
During the last fifteen days of April, calves 173 and 229. 
each had :
W H O L E  M IL K . G R A IN . H A T . G A IN  M A D E .
262.5 lbs, 3.55 per cent fat. 11.25 lbs. 26.25 29 & 20 lbs. respectively.
Calves 134 and 227 each had :
S K IM  M IL K . G R O U N D  F L A X S E E D . G R A IN . H A Y . G A IN  M A D E .
240 lbs, 1.35 pet fat. 22.5 lbs, 35 |> ct. fat. 11.25 lbs. 26.25 lbs 19 & 16 lbs resp.
It w ill be noticed that the skim m ilk contained 1.35 
per cent fat during this period. T he whole m ilk calves had 
9.31 pounds ot fat and the skim m ilk calves had 11.11 pounds. 
T he ration of calves 134 and 227 seemed to be most too rich 
in fat. No. 227 scoured for a few days and the gain was the 
lowest made during the experiment.
P e r io d  III.— May 1 to 15.
Calves 173 and 229 each h ad :
W H O L E  M IL K . G R A IX . H A Y . G A IN  M A D E .
262.5 lbs, 3.85 per cent fat. 22.5 lbs. 30 lbs. 42 and 34 lbs. resp.
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Calves 134 and 227 each had :
S K IM  M IL K . G B O IJN D  F L A X S E E D . G R A IN . H A Y . G A IN  M A D E .
240 lbs, 1.13 p ct fat. 22.5 lbs, 35 p  ct fat. 22.5 lbs. 30 lbs. 31 & 29 lbs resp^
During this period the grain ration was doubled and the 
hay increased to two pounds per day to each calf. On 
account of a higher percentage of fat in the whole m ilk and 'a 
lower percentage in the skim m ilk the total number o f  
pounds of fat in each ration was practically the same, being 
10.10 pounds in the whole m ilk and 10.58 in the skim  
m ilk. T he gain made by all the calves, it w ill be noticed, 
was much higher than during the previous period.
P e r io d  IV .— M a y  1 5  t o  3 1 .
Calves 173 and 229 each had :
W IIO L ^  M IL K . ! O K  A IN . H A Y . G A IN  M A D E .
28# lbs, 3.60 percent fat.
1
28 lbs. 32 lbs.
]
42 and 33 lbs resp.
Calves 134 and 227 each had :
S K IM  M IL K . G R O U N D  F L A X S E E D . G R A I N . H A Y . j : G A I N  M A D E .
256 lbs, 1.10 p e t  fat. 24 lbs, 35 p  ct fat. 28 lbs. 32 lbs. 23 & 18 lbs resp.
T his was a sixteen day period in which the whole milk, 
calves had 10.08 pounds of fat and the others 11.21 pounds. 
T he allowance of grain was increased by a small amount as it. 
seemed to be demanded.
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Calves 173 and 229 each had:
W H O L E  M IL K . G R A IN . H A T . G A IN  M A D K .
262.5 lbs, 3.90 per cent fat. 26.25 lbs. 30 lbs. 51 and 37 lbs resp.
• Calves 134 and 227 each had :
S K IM  M IL K . G R O U N D F L A X S E E D . G R A IN . H A T . G A IN  M A D E .
■240 lbs, 1.23 p ct fat. 22 5 lbs. 26.25 lbs. 30 lbs. 37 & 31 lbs resp.
During this period the total number of pounds of fat in 
■each ration was about the same, being 10.23 f°r the former 
and 10.82 for the latter. It w ill be seen that the gain was 
very large, 156 pounds for the four calves in fifteen days, the 
best gain during the experiment.
P e r io d  V I.— J u n e  16 t o  30.
Calves 173 and 229 each had :
W H O L E  M IL K . G R A IN . H A Y . G A IN  M A D E .
262.5 lbs, 3.65 per cent fat. 18.75 lbs. 22 lbs. 36 and 29 lbs resp.
Calves 134 and 227 each had :
S K IM  M IL K . G R O U N D  F L A X S E E D . G R A IN . H A Y . G A IN  M A D E .
240 lbs, 1.25 p ct fat. 13 lbs, 35 p ct fat. 18.75 lbs. 22 lbs. 31 & 29 lbs resp.
T he calves were turned on grass during the day in this 
period. The grain eaten was only eighteen and three-fourths 
pounds and one and one-half pounds per day of flaxseed meal 
was found to be too much for the calves while on grass, and 
dnstead of the usual twenty-two and one-half pounds o f flax- 
rseed meal for the period, they had thirteen /pounds, which
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together w ith the 240 pounds of 1.25 per cent m ilk contained 
7.55 pounds of fat against 9.67 pounds in the whole m ilk. 
T his was the only period in which the fat contained by th e  
skim m ilk and flaxseed did not exceed that of the w h ole  
milk. Had the calves been put on grass more gradually, 
probably they could have taken a larger amount of the flax­
seed without scouring.
T he skim m ilk was set twelve hours, as long as we could 
keep it from souring with our present conveniences, and 
all of the cream that had risen was taken off. Not all o f 
the cream was removed but it was perhaps average skim  
m ilk of twelve hours setting. The ground flaxseed was- 
thoroughly stirred with the m ilk at the time of feeding. 
W eights were determined by taking the average of w eighings 
at the same hour for three successive days at the beginnings 
and end of each period.
T he following table w ill show the summary for the ninety- 
one days :
S u m m a r y  o f  R e s u l t s .
’2
<
6  a
S5
£O
j i L
bs
 
S
k
im
 
M
il
k
.
|L
bs
 
G
ro
un
d 
| 
j 
F
la
x
se
e
d
,
T
ot
al
 l
bs
 
F
at
.
Lb
s 
G
ra
in
.
Lb
s 
H
ay
.
Lb
s 
to
ta
l 
1 
G
ai
n.
 
• 
I
Lb
s 
G
ai
n 
p
e
r 
d
ay
.
C
os
t 
of
 
G
a
in
 
pe
r 
lb
.
i
173 1592.5 58 .79 118 166.5 234
1
2 .57  $ .066
i
229 1592.5 58.79 118 166.5 178 1 .95  | .087
134 1456 127 61 .87 118 166.5 171 1 .88  .048
227
.........
1456 127 61 .87 118 166.5 155 1 .77  j .053
This table shows an average gain of 2.04 pounds per day 
for each calf during the experiment.
T he best results as to gain came from the whole milk, but 
taking all things into consideration we regard the out come 
of the experiment as quite favorable to the skim m ilk and 
flaxseed ration. I f  the calves were to be judged by their con­
dition as to thrift and general appearance, omitting the test o f
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"the scales, the verdict would be in favor of the skim m ilk 
and flaxseed. As stated in describing these calves the whole 
•milk calves were both bulls, and the skim m ilk calves 
were both heifers. T he Shorthorns were quite sim­
ilar in type and form but the Holsteins differed consider­
ably. The bull, though appearing moderately smooth at the 
beginning of the experiment, developed to be coarse, rough 
and bony, while the heifer was smooth and fine. T heir dams 
differ in the same manner. O f these two, the bull made the 
larger gain, 2.57 pounds per day, but the heifer made an 
evener gain and came out with a better coat of flesh. Indi­
viduality  seems to be on the side of the whole m ilk calves. 
T h e  dam of calf 227 gave the poorest results for food con­
sumed of any cow in the feeding experiment reported in 
Bulletin 13. T he dam of calf 229 is one of the best cows on 
the College Farm. Heredity may or may not have figured 
in the results, but if  it did it was against the skim m ilk 
ration. Both skim m ilk calves were in better condition than 
•either o f the others. A t the end of the experiment the m ilk 
was taken away from all of the calves and they were put 
on pasture and equal grain rations. Here again the 
results were in favor o f the skim m ilk calves.
T he market value of butter fat varies, but in making cal­
culations on the cost of the two rations it was estimated at 
tw enty cents per pound, and skim m ilk at fifteen cents 
per hundred pounds. The fresh m ilk averaged for the entire 
period 3.62 per cent fat, which at above rates was worth 
eighty-seven and a half cents per hundred pounds.
Estim ating new m ilk at this price, skim m ilk at fifteen 
■cents per hundred pounds, ground flax seed at cost, (three and 
one-half cents per pound,) grain at one cent per pound, and 
hay at five dollars per ton, it was found that it cost 7.6 cents 
to produce a pound of gain on the new m ilk ration, and 5 
cents to produce a pound on the skim m ilk ration.
The skim m ilk contained on an average 1.178 per cent 
fat, hence 2.442 per cent of the fat was removed from the m ilk 
b y  skimming. By taking this percentage of 1592.5, the 
whole number of pounds of fresh m ilk given each calf, we 
find that 38.88 pounds of butter fat were taken out which 
valued at twenty cents per pound was worth $7.76. In place
*5°
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o f  this and a part of the milk, was substituted 127 pounds 
o f  ground flax seed which cost $4.44, leaving a balance of 
$3.32, the amount saved by the substitution without making 
any allowance for the value o f the protein compounds of 
the flax seed.
R e s u l t s .
(1) T he experiment indicates that a ration of skim m ilk 
and ground flax seed compares favorably with a new milk 
ration for young calves,
(2) The larger gain came from the whole milk but a part 
o f  it was probably due to the individuality of the calves, and 
good results and a thrifty growth were made on skim m ilk 
and ground flaxseed.
(3) T he skim m ilk calves were interrupted less in their 
growth by weaning than the whole milk calves.
(4) A  saving in value of butter fat alone o f $1.11 per 
month on each calf was affected by substituting the ground 
flaxseed.
(5) T he cost of producing a pound of gain (estimating new 
m ilk at eighty-seven and a half cents per hundred pounds, 
and skim milk at fifteen cents per hundred pounds, grain 
one cent per pound, hay five dollars per ton, and flaxseed 
meal three and a half cents per pound) was 7.6 cents for the 
fresh m ilk ration and 5 cents for the skim m ilk ration.
How to best and most economically develop the calf during 
the first six months of its life and fit it for the greatest useful­
ness as a breeding or feeding animal is one of the difficult 
problems that confronts the farmer and stock raiser. The 
power o f the average well developed calf of six months and 
upward to convert grass and grain into dollars and cents is 
well known. Until the age of four months is reached, how­
ever, the m ilk of the dam is superior to any other food, but 
in this experiment good results have been obtained from a 
much more economical ration.
I 5I
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